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Weaning the Patient from Artificial Respiration and from the Tracheostomy There has been little change in our policy about weaning patients from artificial respiration or from tracheostomy. Further experience has fortified our view that weaning should be conducted gradually and no step should be taken until it has been demonstrated that it is safe to take it. In particular it is rarely justified to close a tracheostomy in a patient who is still liable to choke over his saliva or when eating or drinking. In doubtful cases it is helpful to give the patient a coloured substance such as Ribena to drink. If the red colour of Ribena subsequently appears in aspirate from the bronchial tree it is fair warning that the patient is not able to guard the upper airway properly and that if the tracheostomy is closed he may develop an inhalation pneumonia. Tracheostomy is an essential precursor to successful ventilation of a patient, but to appreciate this it is necessary to understand the underlying principles. It is erroneous to think of breathing merely in terms of respiratory rate; the object of respiration is the gaseous interchange of carbon dioxide and oxygen in the alveoli, which means that each breath must be sufficiently deep to take fresh gases into the alveoli and thus depth is more important than rate. At the same time the elimination of carbon dioxide is just as important as the intake of oxygen. The modern way of ensuring this in patients whose natural ventilation is defective is by the use of intermittent positive pressure respiration. The technical details of IPPR machines are outside the scope of this discussion, but there are a number of points about the physiology which should be mentioned.
In this sense the word physiology is misleading, because positive pressure respiration is completely unphysiological for the reason that all the pressures are the wrong way round, there being a positive pressure inside the chest at the end of inspiration instead of the normal negative one.
This reversal of respiratory pressures has an effect upon the cardiovascular system, but sometimes this is overstressed. It is obvious that having an intermittent positive pressure in the chest rather than a negative one will hinder the venous return to the heart. Also, the positive pressure in the alveoli will cause a rise in the pulmonary vascular resistance during inspiration so that the right side of the heart will have to perform more work. Both pulmonary arterial and venous pressures increase with IPPR, but it is within the capabilities of the heart to handle these changes and people are maintained on positive pressure respiration for months, or even years, without going into cardiac failure.
A theoretical objection to IPPR is that the resulting respiratory alkalosis will produce a cerebral vasoconstriction which may be deleterious to the brain; certainly it is known that aneasthetized subjects require less anesthesia if they are overventilated, suggesting that the poor cerebral blood flow may play a part. Against this is the overwhelming clinical evidence that conscious patients can be overventilated for very long periods and their brain function remains normal.
Practical Considerations of Tracheostomy
The type of tube is one for individual preference.
There are a number on the market which conform to the minimum specification which is that the tube must have the minimum resistance to ventilation, an inflatable cuff to make a gas-tight seal in the trachea, and must be as non-irritant as possible. Surgically, a high tracheostomy is easier to manage than a low one. General anaesthesia with endotracheal intubation is essential for the operation, and the patient must be rendered apncric by the use of a relaxant and overventilated throughout the proceedings. If this is done there is no difficulty in getting the patient to accept the respirator. A subject's urge to breathe is governed more by the carbon dioxide tension in his blood than by the oxygen tension, so if the Pco2 is dropped by overventilation, he will make no respiratory efforts at all and can be easily maintained on the respirator. Fighting a respirator is always due either to underventilation or to some degree ofcardiac failure, when there is a reduction in lung perfusion and consequently the carbon dioxide cannot be removed.
The main disadvantage of tracheostomy is infection. This is inevitable and leads to an increase in bronchial secretions, so these patients have to have bronchial toilet from time to time. In babies this infection may be severe and sometimes prolonged nasal endotracheal intubation is preferable. In these cases the disadvantage of intubation of the trachea is the relative thickness of the tube leading to increased respiratory resistance, although this can be overcome to some extent by the use of a negative phase ventilator.
Mr Kenneth Wilson (London)
In this paper I shall restrict my comments to tracheostomy in relation to intermittent positive pressure respiration. I shall not attempt a comprehensive survey of tracheostomy in all its aspects. Dr Spalding has dealt with the indications in detail, and it is useful to consider these under the headings of those patients whose lungs are normal, those in whom the lungs are abnormal, and those with crushed chests.
It is axiomatic that tracheostomy to be performed to permit intermittent positive pressure respiration is never a 'smash and grab' or emergency operation. If patients in hospital or arriving at hospital require intermittent positive pressure respiration, the first step is always peroral endotracheal intubation with a cuffed tube. All respiratory units should have a team available to go out and fetch patients who are in, or who may be going into, respiratory failure. This team consists of an anesthetist and a physician, who may well be a neurologist. The case is assessed and if necessary the patient is anaesthetized, intubated and brought into hospital. In most cases it will be possible to decide within a short time of admission whether intermittent positive pressure respiration will be necessary for longer than twenty-four hours. The cases in which it may be reasonable to wait and see are mainly those of barbiturate poisoning. I do not think it is wise to leave an endotracheal tube down for longer than twenty-four hours even in these cases, but many show signs of recovery in this time. The other group of cases in which we may delay for a day are the head injuries. It is probable that a patient who has not started to breathe within six hours of cerebral trauma has received a mortal injury, but I am always guided by my neurological or neurosurgical colleagues in this matter.
If a tracheostomy is to be performed it should be done as a set surgical procedure in a fully equipped operating theatre. I am sure that the use of partially equipped makeshift accommodation is unsuitable for an operation which should be carried out with as much care and precision as any other operation on the deep structures of the neck. The hoary old attitude that only an effete pedant uses the correct term 'tracheostomy', instead of sticking to the nonsensical misnomer 'tracheotomy', goes hand-in-hand with the idea that the operation has not really been properly performed unless it has been done with a rusty knife on a purple patient on the kitchen table.
The question of who should perform the operation arises from time to time and here again atavistic recollections sometimes stir deep in the breasts of our colleagues. They appear to feel that every doctor should be from birth, or at any rate from qualification, his own tracheostomist and that to ask a laryngologist to do the operation is somehow to lose face. In fact it is possible to teach any competent surgeon of any specialty to do the operation properly, but it may often be that a laryngologist is available to be a member of the team in a respiratory unit. During the last epidemic ofpoliomyelitis I remember the case of a young woman with bulbar palsy who was in the terminal stages of pregnancy. She had very extensive paralysis and was almost moribund and she was taken to the theatre for a Caesarean section and tracheostomy, as we had already learnt in those days that the most unlikely cases may recover. My friend, the obstetrician, observed that it would make a change if he did the tracheostomy and I the Qesarean section. I have no doubt that both of us would have succeeded had we adopted this course, but we came to the conclusion that it would be in the best interests of the patient if we both carried out our normal activ-
